Objective(s): To evaluate the role of triple vessel (umbilical, middle cerebral and uterine artery) color Doppler study in normal and high risk pregnancy in relation to perinatal outcome. Method(s): A prospective study was done including fifty women with high risk pregnancy and 50 normal pregnant women during the year 2006-2007. Doppler examination was done after recording patients' history, clinical examination and ultrasound. Mode of delivery, perinatal outcome including birth weight, perinatal death, Apgar score at 1 and 5 minutes and admission to nursery were compared. Result(s): There was significant difference between the Doppler indices of the three vessels in the study and the control group. In women with abnormal Doppler indices, there was high incidence of cesarean section (78%), low birth weight babies, low Apgar score, higher admission rate to nursery (36%) and high incidence of neonatal deaths as compared to that of the control group. Conclusion(s): Triple vessel color Doppler sonography is very useful in high risk pregnancy diagnosis and in predicting perinatal outcome.
Introduction
Doppler velocimetry is a rapid non-invasive test that provides valuable information about hemodynamic situation of the fetus and is an efficient diagnostic test of fetal jeopardy that helps in management of high risk pregnancy. The development of Doppler ultrasound evaluation of uteroplacental and fetoplacental circulation is one of the most important achievements of modern obstetrics.
Abnormal Doppler findings are associated with fetal growth restriction and have been used as a screening test for fetal stress. Absent or reversed diastolic flow is a particularly ominous finding indicating extreme downstream resistance, placental dysfunction and fetal compromise.
Doppler evaluation of blood flow through cerebral vessels might be used to detect altered cerebral circulation before there is hypoxemia significant enough to alter the fetal heart rate pattern. Fong The uterine artery Doppler waveform is unique and increased resistance to flow and development of a diastolic notch has been associated with pregnancy induced hypertension.
The present study was conducted to evaluate the diagnostic value of various indices combined with Doppler ultrasound of triple vessel (Uterine artery, umbilical artery, middle cerebral artery) waveforms in high risk pregnancies.
Material and Methods
Fifty women with high risk pregnancy and 50 with normal growth of the fetus were included as study and control group respectively. Doppler examination was done after recording the history of the patients, clinical examination and ultrasound.
Waveforms were obtained for umbilical, uterine and middle cerebral artery and various indices were calculated viz. Pulsatility index (PI), difference between peak systolic and diastolic flow over the mean flow velocities, Resistance index (RI), difference between peak systolic and diastolic flow over systolic flow and S/D ratio -ratio of peak systolic and diastolic flow. All data thus calculated was charted, tabulated and analyzed statistically. The different parameters were determined as normal or abnormal for gestational age by using previous studies as reference values. The mode of delivery was tabulated whether vaginal or caesarean. Perinatal outcome of these pregnancies was also studied, in the form of perinatal death, mean Apgar at 1 and 5 minutes, birth weight and admission to neonatal ICU (intensive care unit).
Results
The most common risk factor found in the study group was PIH (44%) either alone (22%) or in combination with other risk factors like IUGR and BOH (22%).
The second most common risk factor was IUGR either alone (18%) or in combination with PIH, BOH, Anemia or Rh negative pregnancy (26%). The other risk factors included BOH, Rh negative pregnancy and anemia either alone or in combination with other risk factors as shown in Table 1 .
The Doppler findings were most abnormal in the group with concomitant PIH and IUGR (seven cases). All the seven (100%) cases had diastolic notch in uterine artery, umbilical artery S/D>3 and abnormal C/U (PI, MCA/PI, umb, art). Also the perinatal outcome was worst in this group with low Apgar score in five (71%) neonates, LBW babies in all seven (100%) cases and all the seven (100%) neonates were admitted in nursery out of which there was one (14%) neonatal death.
In PIH group, Doppler findings were abnormal in eight (73%) cases, with low Apgar score in one (9%) neonate, LBW babies in four (36%) cases and two (18%) neonates were admitted to nursery out of which there was one (9%) neonatal death.
The Doppler findings and the perinatal outcome in other categories are shown in Table 2 . Table 3 shows that the PI, RI and S/D of the umbilical artery were significantly higher in the study group (1.18, 0.71, 3.71) than the control group (0.87, 0.59, 2.46). Table 4 shows that the PI, RI and S/D ratio of MCA in high risk pregnancy group 1.08, 0.66, 3.03 were significantly lower than the control group. Table 5 shows the comparison of uterine artery indices in the study and the control group. Only the S/D ratio was significantly different between the two groups (p<0.001).
The mean amniotic fluid index (AFI) in high risk group was 10.18 cm and in control group was 15.14 cm. Mean birth weight in the study group (2310gm) was significantly lower than in the control group (2800gm). Apgar score at 1 minute and 5 minutes was significantly lower in the high risk group than the control group (Table 6 ).
In the high risk group majority of the patients (78%) had LSCS (lower segment cesarean section) while in (Table 7) . High risk cases had higher admission rate to nursery (36%) as compared to the control group (4%).
Discussion
In the present study, mean age was 25.5 years for the study group and 23.7 years for the control group. Majority of the patients in the study group had PIH (pregnancy induced hypertension) and IUGR. The mean amniotic fluid index was significantly low in high risk group as compared to the control group. In the present study PI, RI and S/D value of the umbilical artery showed significantly higher values in the study group as compared to the control group (p<0.001) indicating increased peripheral resistance and consequently decreased diastolic flow leading to fetal compromise. The PI, RI and S/D ratios of MCA in high risk pregnancy group were significantly lower than that in the control group, indicating increase in the diastolic flow and cerebral vasodilatation. This suggested the presence of brain sparing effect in the presence of fetal hypoxia due to placental insufficiency.
Sieroszewski et al
3 conducted a study to analyze the usefulness of uterine artery Doppler velocimetry in high risk pregnancy diagnosis. In the present study, among the uterine artery indices, only the S/D ratio was significantly higher in the study group as compared to the control group (p value < 0.001).
In the present study, most of the women in the control group had vaginal delivery while in the high risk group majority of the women had LSCS thus indicating increased operative intervention in the high risk group based on abnormal Doppler velocimetry. The mean birth weight and the Apgar score were lower in the study group as compared to the control group and the difference was highly significant. In the present study, there was higher admission rate to the nursery (36%) in the study group as compared to the control group (4%) as seen in the study conducted by Seyam
5
, where it was found that the average birth weight and gestational age at delivery were significantly lower for fetuses with abnormal Doppler velocimetry than for those in the normal Doppler group.
The umbilical and MCA artery indices were abnormal in the group whose babies were admitted in the nursery as compared to those whose babies were not admitted.
This implied poor perinatal outcome in the presence of abnormal indices and hence in the presence of fetal anoxia. When the uterine artery indices were compared in the two groups, it was found that, although the PI, RI, S/D ratio in the high risk group were higher than that in the control group, the difference was not statistically significant.
In the present study, there were two neonatal deaths in the study group while none of the neonates died in the control group thus indicating poor perinatal outcome in the high risk group associated with abnormal Doppler findings. Mikovic et al 6 , in their study found that in the high risk group with abnormal Doppler indices, the average birth weight was 1327+ 245gm, neonatal mortality 8.6%, while perinatal mortality was 14.3%.
Conclusion
There was high incidence of LSCS due to fetal distress, low birth weight, increased incidence of nursery admissions and low Apgar score at 1 and 5 minutes with abnormal Doppler indices in the study group. Thus triple vessel Doppler study is very useful in predicting high risk pregnancies with adverse perinatal outcome when the Doppler velocimetry is abnormal.
